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OBSERVATIONS 
ON THE 


TILLAGE of the EARTH. 


INTRODUCTION. 


8 5 happineſs and ſtrength, as well as the true riches of a 


nation, will certainly be found to conſiſt in the number of 


men living by moderate and wholeſome labour. 


Such a ſtate of the community may be obtained by a general 
cultivation of lands: notwithſtanding all that can be urged on the 
ſubje& of commerce and manufactures, on mature conſideration, 
theſe will be found to be the rivers and ſtreams originating in this 
common ſource. The corn trade, the woollen manufacture, the 
fiſher es, indicate a previous agriculture. The voice of Nature, 
through a variety of concurring circumſtances, is at length. heard. 
"Tis time to ſeek the fountain-head to drink pure water. 


2. 


B Strange 


2 INTRODUCTION. 


Strange queſtions have ariſen reſpecting population and the . : 
tility of foils; ſuch as, whether a region may be worn or eaten out 
oy the enormous number of its inhabitants * 


A French anther having read that Syria and Tudes are at preſent 
little better than barren deſerts, has concluded that theſe countries 
could never contain or give birth to the myriads of Iſraelites as 
recorded in all hiſtories.—Others have inſtanced the ſame fituation 
of things as a proof of their great numbers, explaining this aſſertion 


by the earth's not having recovered from a languor incurred by 


feeding ſuch quantities of ine 


of late years, | . — to have been repreſented as a 
ſcience too immediately depending on ſomething like a proceſs of 
chemiſtry, and accordingly we have recipes from a compounded 
dunghill down to a vegetable powder, which may be carried about in 
a box. Notwithſtanding there ſtill remains a great part of England, 
that very ſoil ſtamped with the original curſe, * thorns and thiſtles 
% ſhall it bear unto thee; until conquered by the ſweat of thy 
« brow.” Theſe are the clays, &c. the true wheat, bean, and 
clover lands. The turnep counties being by nature friable ſoils, 
through their lightneſs and facility have been tilled and produced 


turneps; turneps, ſheep i in abundance ; ſheep, wheat and barley ; and 


the whole face of theſe counties has been changed. Thus far well 
conducted; but in the caſe of the clays, our inability, through want 
of method, to bring about the ſame. ends, has given birth to that 
many-headed Hydra the doctrine of manures, much in reſemblance 
to the univerſal noſtrum of quacks to cure all difcalcs. 


That the original idea of tilth is too 1 obliterated under the 
more obvious preparations by manures, is what is contended tor, not 
that theſe have not their uſes. 


Therefore 


Or PLOUGH IN G. + 


* * 
* 


Therefore the ſubject of the following obſervations will be more 


immediately, the means to effect good tillage equably, and the reſult 


when properly conducted; taking it for granted, that mixtures of 
moſt ſorts of ſubſtances, animal, vegetable, and earthy, do produce 
a fermentation in a ſoil, which, ſo far as it goes, is very active to 
promote the ends of a vigorous vegetation. 


Of PLOUGHINGG. 


Natura mnltos fecit imitatores, paucos artifices. 


the few. It ſeems a principle of nature, that the finer all land 
18 pulverized, the better it will be prepared for the vegetation of 
plants. It is however to be underſtood that duſt, in other words, 
earth deprived of vegetable moiſture, is in this caſe deficient in the 
moſt neceſſary part of its compoſition, when conſidered as fruitful 
earth ; therefore it will be found of the greateſt importance, to find 
means of attenuating ſoil with the leaſt poſſible evaporation of that 
which i is the very blood of vegetables, particularly when the prepa- 
ration is for turneps or other vegetables ſowed or planted at a time 

when the ſun is high in our hemiſphere, and powerful to abſorb 


the moiſture neceſſary to their growth. The fruitfulneſs of ſoils is 
in proportion to their depth of equable tillage, no matter how ob- 


tained; whether by violent efforts we mix quantities of putrid dung 
in a ſoil, and ferment it as we do our ſtrong beer, or by frequent 


expoſitions to the influences of heaven, we promote the ſame 
effects. This is underſtood where there is a ſoil; for the ſandy 
deſert cannot come under this denomination, until a certain portion 


of clay or virgin earth be mixed therewith, 
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4 or PLOUG HIN G. 

The good ſandy loams become very fruitful in many reſpects, but 
cannot be made to produce wheat or beans 1 the ſame ſpecific 
gravity with that of the clay. | | 


Tt ſtill with ſome remains a queſtion, whether eth; may acquire 


a fertility by tillage alone equal to that which reſults from frequent 


dreflings ? with others, whether the true means to obtain a good 
tilth be perfectly underitood Fl 


* In can.” their high | bats are very fertile, and produce all 


* kinds of grain in abundance, to ſuch a degree, that a buſhel of 


<« ſeed- wheat produces in return one hundred and fifty, and even 


two hundred, but in the ordinary courſe one hundred. They 
have no ploughs to till the earth, but they uſe ſharp ſpades to dig 
« it, and on this preparation they make fmall holes with pointed 
ſticks, and plant their. wheat grain by grain, after the ſame manner 
* we plant beans in Spain.” Hiſtory of the Diſcovery and Conqueſt : 
of Peru, by Auguſtin de Zarate, chap. viii. in 1543.—lf part of 
theſe effects be attributed to the cauſe of a bleſſed temperature of 
climate, there will ſtill remain much to be placed to the account of 
a well conducted labour. The mellowneſs of that earth which has 
been well divided by the ſpade, is familiar to moſt men. No other 
invention of an inſtrument hitherto has attdined to that perfection of 
tilth. : 


cc 


LC 


When we conſider this ſubject more minutely, we find that, in 


order to dig a plot of ground well, gardeners begin by opening a 
trench, and carrying away the mold. By this means the plot is 
cleanly dug to the depth equal to the trench, and minutely divided. 


In the ordinary courſe of ploughing, 'eſpecially on the flat, the 
furrows are turned to the depth of three inches, If on ſtrong lands 
| 92 — 


JJ 


dry weather ſucceeds, the whole is ſoon dry, and becomes thereby 
improper for vegetation. If abundant rains ſucceed, the ſubſtratum 


of clay being impenetrable, the water ſtagnates ſo ſoon as the three 
inches are ſaturated, and chills N 


In the garden, confiſting 5 che ſame p boy ſoil, brought into 
tilth by the ſpade, to the depth of fifteen inches, no winter gives 
more rain than is requilite to ſaturate this depth of mold, and no 
ſummer ſo dry in our climate, as to abſorb the neceſſary vegetable 
| moiſture of ſuch a ſoil, Tull made theſe obſervations, and founded 
a ſyſtem of tillage upon them. He aſſures us of his ſuccels ; ; but 
ſeems to have been miſtaken i in attributing to a certain preciſion in 
the form of his inſtruments, effects ariſing more immediately from 


bis che in uſing them. 


* Mr. Tull, * have equalled his culture; but many, in fol- 
| lowing too cloſely the phantom of his preciſion i in the form of his 
_ inſtruments and their uſes, have been led to.overlook the true prin- 


ciples on which it is founded. For if a field has been winter and 
ſummer fallowed, and horſe and 3 hoed with the greateſt at- 


tention, but that it ſhould after all be found to have no greater 
depth than three inches of mold, the reſult will of courſe be cor- 
reſpondent, an ordinary crop. On the other hand, if by a proper 
uſe of the moſt common inſtruments, a depth of good mold be 
obtained of cight or more inches, we have too many experiments 
on record to doubt off an increaſe in proportion. All earth ſhould 


be ploughed into lands, out of furrow and into furrow, for the 


fame reaſon that gardeners dig out of trenches and into them again. 


Suppoſe a field ploughed on the flat, the frſt opening made by 
the generality of ploughs will be to the depth of three inches, 
and this will be the gert of the whole feld. On the other hand, 

let 
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let a field be ploughed into ſinall | tells Na 


whoſe furrows are deepened by two horſe-hoeings, followed by an 
earthing plough, ſo that the furrows at à ſhall be twelve inches 
deep, compared with the lands 5 c: in ſuch caſe it will appear to 
a demonſtration, that by ploughing theſe two together, or into the 
fame lands, with a good inſtrument, the field will have received a 
clean tilth, and confiſt of lands with a depth of twelve inches of 
mold, and by ploughing again two lands together, the ſame effect 
will ariſe out of the fame cauſe; but it does not appear that the 
general principle has beet clearly diſcovered, from the conſideration 
of which, as from a fountain, the forms of all inſtruments of tillage 
are deducible. Of this in the following chapter. The free admiſ- 
ſion of the prolific influences of the atmoſphere into the boſom of 


the earth, is undoubtedly amongſt the chief means 3 of Any a 
vi en vegetation. 


Mr. Tull * his ſervants obſerved, that his wheat vegetated 
moſt ſtrongly immediately after the hoeings, which expoſed its roots 
and the tilth to * air. 


Air is produced and circulated abundantly by the een of 
rotten dung in a ſoil. ay 


Land acquires great degrees of fertility by frequent Ronen, 
in other words, various In to the air. 


The effe@ts of a: are in as cute to the depth and 
diviſion obtained in the ſoil. 


Some men, by this conſideration, have been induced to make 
great efforts with unwieldy inſtruments, and the power of many 


or PLOUSG HIN S. "2 


horſes, and have effected a firſt ploughing to the depth of eight 


inches, followed by two or three ordinary ones, at the depth of 
four, and have loſt for a time the beſt half of their ſoil ; when 
ploughing equably to the depth of four inches, would have been 
attended with a very ſenſible amelioration. 


. — 


Out of the reſult of ſuch operations have ariſen many queſtions 


about the depth of tillage, in proportion to given quantities of 


dung, &c. But it ſeems not leſs a principle of nature, that equable 
tillage, to the depth of eight inches, where no greater depth than 
four was before obtained, is an acquiſition of double the ſoil ; 


which will ever preſerve its youthful and returning vigour, ſo long 


as ſummer and winter, ſeed-time and harveſt, ſhall reward the 
Mars toil. 


In ſhelf ſoils ſuch an acquiſition cannot be haſty, it might be 


much too expenſive; it ſhould therefore be brought about by de- 
grees as above deſcribed, and by deepening the e of our 
ploughs annually inch by inch. 


The clays and Ani wheat lands under the tilth, are impervious 


to the air and water of the atmoſphere, and require all the powers 


exerted by the alternacies of the ſeaſons, much more than the divi- 
ſion by anne to conſtitute them the genial bed of nature.. 


Ila legis demum votis reſpondit avari 
Agricolæ, bis 2 ſolem, bis frigora ſenſit. 


On ſtrong lands and in are very good reaſons for followin g 
the Flanders method of ploughing ſtill into thirty-three feet lands, 
equal to half an acre; and Mr. Tull's obſervation of laying theſe 

| diagonally. 
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diagonally to the 3 fall of the hill, is n founded 
on real advantage. 


If the farmer aims at making ſoil, let him ſtrike theſe into ſeven 

lands, with the double- mould board plough, then hoe the furrows, 
and ſtrike them up twice or thrice: if he chooſes to have a crop on 
the land while he is hoeing, he may or not; either way it will 
anſwer his end; he will raiſe a tilth, and warm his land. For if 
in time the means of ploughing equably to the depth of twelve 
inches, by raiſing the angles of ſhares, or deepening their wedges, 
be obtained, there can be no doubt of a proportionable increaſe, 
and but little of the means. | 


From theſe premiſes, 1 no Stem 18 ide to be deduced about 
the nutrition of plants, by air or water, or dung, or virgin earth, 
or ſand; but that it appears beyond a controverſy, that an equable 
depth of good tillage is in a prime ratio with conſtant fertility, and 
that to obtain this in the field, there exiſts a neceſſity of ploughing 
out and into furrows of your intended tillage, as gardeners dig 
out and into trenches of one or two ſpitts. 


e e U d n . 


A PLOUGH is a moving wedge to divide and overturn ; it 
ſhould therefore be conſtructed according to the laws of 
moving bodies. Theſe, e to Sir I. Newton, are, 
1ſt Law. That every body will continue in its Rate of reſt or mo- 
tion uniformly in a right line, unleſs. it be made to 
change that ſtate by ſome force impreſſed upon it. 


2d Law, 


or PLOUGH SC. _ 


2d Law. That the change of motion is proportionable to the 
moving force impreſſed, and is always according to the 
direction of that right line f in Which the force is im- 
85 . ere 


3d Law. That reaction is always equal and contrary to action; or, 
which is all one, the mutual action of two bodies one 


upon another are equal, and directed towards contrary 
parts; as when one body preſſes and draws another, it 
is as much Fes or 8 Wy that 8 


From the een n of theſe laws it will follow, (See Plate VI.) 


that the angle DFE, or its oppoſite equal to it AFC, repreſent the 
Vis inertiz, and BFD, or its oppoſite CFG, the force impreſſed. 

Theſe two angles make up forty degrees . Let the Vis inertiæ be 
= 1, and the force = 2, we find the 2: 1: 40: 20. Thus the 
angle of the wedge will give us the true direction of the applicable 
power and conſequent length of the beam. 


This link formed by the angle of 1 wedge, is to be carried in 
a right direction to the point of force applied, (ſee plate II.) where 
it is carried to the Ox's ear where it joins to the yoke. This con- 
| ſideration, combined with the length of the beam and iron copſe- 


* The vis impreſſa may be conſidered every inſtant in the plough, communicated 
to it by the cattle ; the vis inertiæ principally in the reſiſtance of the medium through 
which the plough moves: becauſe the ſpecific gravity of the plough is but trifling, 


when compared with the gravity, the attraction, and viſcuoſity of the ſoil; for in 


ploughing on a ſtrong ſoil at four inches depth, the plough has been Saad to be 
= 200. But the ploughing required a force = to four to fix thouſand weight. 
Therefore if we conſider the vis impreſſa = 1. vis inertiæ = 1. reaction being 
equal to action at every inſtant of time, it is 1. — 1. But in order that the plough 
be moved, it muſt be conſidered 1 + 1 — 1 21. which is the equable motion, or 
force two to one of the reſiſtance. 
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head, will conſtitute the bounds of the poſſible wedge. The ſpace 


required for horſes or oxen to walk in conveniently being nine or 


ten feet, and the point of force applied from three and a half to four 
feet perpendicular above the horizon. The denſer the medium 
through which the wedge is to move, the leſs ſhould be the angle. 
In practice tis found, that the ſtrongeſt clay may be divided by a: 
wedge of twenty degrees, and as the tilth lightens, — 
degrees will perform the work. 


The wedge is more particularly the ſhare from its point to the 
hole of the falſe coulter. The perpendicular height of the ſhare 
at this hole is its depth, in the plough (plate VI.) it is four inches. 
The mold- board is ſo adapted as to continue the wedge to a depth 
of eight inches, and this will be the uniform depth of this plough's 


work, independent of the holder. Tis found by experience, that 


thus a plough may be formed to work equably to twice the depth 


If a plough be required, whoſe uniform depth ſhall be twelve 
inches, (ſee plate II.) in this caſe the angle of 20 is preſerved, 
the ſhare is lengthened ſo as to have a perpendicular height of ſix 
inches at the coulter-hole. The beam is kept as low as poſſible, 
that the angle of 20 may not riſe above the required height of three 


and a half or four feet, at the diſtance of nine or ten feet before the 
end of the beam. As it is impoſſible to follow mathematical pre- 


cifion in the conſtruction of inſtruments, the copſe-iron moveable 


head is adapted to lower the angle of 20, if neceſſary, by a parallel. 


The deviation of the beam out of land, is the medium between 


the angle of the Vis inertiæ and the progreſſive line of the cattle; 


as this cannot be obtained in practice, the notches and the hand of 
the plough-holder are the remaining means of the equilibrium. 


This 


or PLOUGH Ss. 11 


This plou gh drawnby a proper ns. will plough up a lay oquably 
to twelve inches depth. | 


It has been generally the practice to adapt wheels to ſuch ſtrong 


ploughs. Let us examine to what purpoſe, Suppoſe the beam in 
the ſmall figure (plate II.) lengthened, and a wheel adapted as 
expreſſed, let the draft be according to the angle of 20, centering 


in the point of force applied under the Ox's ear, it will appear on 


the bare inſpection, that when the Ox draws, the wheel will be 
carried along by the tenſion of the draft; in this caſe, the wheel 
becomes evidently an incumbrance. If the force is applied at D, 
the beam will be ſteadyed to its angle 20 of vis inertiæ, which is to 
be expounded by the ſquares of the triangles cd e pf. From this 
reaſoning it is proved, that the uſe of wheels adapted to ploughs, 
| took its riſe from an ignorance of the principle of their conſtruction; 


for ſuppoſe a ſmaller wheel at y, and the draft at D, then this — 


will again be Sar alon; 8s a uſeleſs incumbrance. 


In che conſtruction of a plough, the ſhare is the firſt object into 
which the ground-piece is to be perfectedly introduced, and to be 
of the height of the higheſt part of the ſhare. Next the beam, 

according to the angle of the ſhare, allowing for what advantages 

may be gained by a copſe-head. The mold-board may eaſily be 
deſigned, by tracing a parallelogram over the plan of your intended 
board, which requires to be more or leſs open at the heel, in pro- 
portion to the tenacity of the ſoil it is to work upon, moſt open 


on the ſtiffeſt clays, and leaſt on the lighteſt lands. 


There are ſoils ſo very FRAY and conſiſting of ſuch a viſcous 
clay, in other words, in ſuch bad tilth, that it may perhaps be 
neceſſary to ſteady a pointed ſhare, at the expence of wheels, until 
it be ſabdued into a more kindly ſoil; but the conſtant uniform 

C 2 practice 
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practice of adapting wheels to ploughs, particularly in the lighter 
ſoils, cannot be defended. Of the forementioned ſtony clays, the 
obſerver has had no perſonal experience. 


Of the Double Mold- board Plou gh. Plate IV. 


This plough is ſubject to the ſame principles as above deſcribed: 
its uſe is to ſtrike the tilth into lands by tracing furrows. The 
finer the mold where it is to work in, and the higher it is in- 
tended to be ſtruck up, the wider the boards ſhould. ſpread in form 
at A B, where they are in contact with the fins of the ſhare. Theſe 
boards are to be deſigned by tracing a parallelogram. on their plan. 
An elm piece of ſeven inches thick will make them, and a mold 
for the top, and. one for the boftom, will be the ſure means of 
making them perfectly alike, which they ſhould be,. to enſure the 


ſteady going of this plough. Iron is more durable than wood, 
perhaps not more expenſive in the end, but is apter to be retarded 


by the adheſion of the fol. 1 in wetting wether. 


Of the Sowing Plough. 


Plate I. exhibits an exact deſign of this plough, conſtructed on 
the forementioned principles, and withal of a ſtrength and ſolidity 
to reſiſt the work of tracing ſmall furrows in the ſtiffeſt clays, 


for the purpoſe of ſowing bens, or any. other of the ſmalleſt 
ſeeds. 


In the purſuit of an idea on the ſubje& of the delivery of ſeeds; 
in an equable manner, without friction or bruiſing, it occurred, 
that the inclined plane of a cone would anſwer the end propoſed.. 
Let us ſuppoſe a veſſel, wherein grain of any ſpecific gravity is 
contained, let it have an aperture proportionable to the fize and 


quantity intended to . through it, ſtopped by a cone; it will 
follows 


f ß] 


follow, that ſuch part of the ſeed as ſhall reſt on ſuch inclined 
plane, will fall the inſtant the cone is lowered below the contiguous 
ſides of the aperture, without a poſſibility of arching, to which 
moſt kinds of ſeeds are inclined. 


Practice has juſtified this ny The cones in their diminiſhed 
proportion, as in the plate, would deliver tobacco-ſeed. by half a 
dozen at a time. There is no axis but that of the handle A, which 
is moved up and down by a child walking along- ſide the plough. 
The cones, and their correfpondent plates, may be made of pear- 


tree wood, or any other fimilar to it, and varied ad infinitum as to 


diameter, but ſtill preſerving the: ſame axis of one half inch; by 
this means, the motion of one half inch may open the cones of 
all diameters. By practice we find it better not to open the whole 
half-inch, but rather to uſe greater diameters. Of theſe we may 
judge, by placing the number of ſeeds we intend to eſcape round 
the cones. 


We can regulate the motion two ways, firſt by turning the pin, 


which connects the cone to the jack-head and ſpring by a gut cord; 


ſecondly, which is the beſt way, by putting a bit of cork-wood in 


the conductors, under each end of the cylinder, which lays on the 
top of the jacks. 


Under 1 cone is repreſented a little travers of wood to regulate 
it, and loweſt a common muſket bullet to ſtretch the cord, on 
account of the ſmall gravity of the cone. 


The whole apparatus may be taken from the plough in five mi- 
nutes, and repaired if needful, which can but rarely happen ; for after 
fowing fifty acres the ſhares were worn, but the ſyſtem for the 

delivery of the ſeed remained the ſame as it was originally. 
| The: 
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The coupe; as repreſented at A in this plate I, is exact, and 
therein is expreſſed every part of the ſyſtem! for the delivery, ac- 
cording to the general ſcale adopted to expreſs the proportion of 
theſe inſtruments of + parts of a foot = 1 foot, becauſe this di- 
viſion is to be found on all rules. The conductor, which is de- 
fended from injury by the clods, by means of two ſmall boards, is 
made of white horſe leather, on account of its obvious cheapneſs, 
and the veſſel to contain the ſeed of tinned iron. | 


HF a: plough ſhould be required to forw. 1 more than two rows at a 
time, which perhaps 1 is needleſs, more ſhares and ploughs may be 


added, and the cylinder extended to a Proper diſtance, This 1s left 
to the conſideration of others. 


Of the Horſe Hoe, Plate V. 


The uſe of this hoe is to deſtroy weeds growing near the rows 
of beans or other crops, and to throw down the mold from them 
towards the furrows, that they may not be buried by it, which is 
to be returned by the double mold-board plough. It is conſtructed 
according to the fore- mentioned principles, as will appear more 
clearly by the plan. Suppoſe the line A H given as the progreſſion 
along the fide of the row, likewiſe given the line D I, parallel to 
it at 27 inches diſtance, the path of the impreſſed force, the angle 
BAC, or its oppoſite, the vis inertiz ; the angle C A D, or its 
oppoſite, the angle of applicable force, theſe two make together 
48 degrees. Let power be 2, and vis 1, it follows 2 7 8. 24. 
which is at C. But as this line muſt be carried in a right direc- 
tion, until it coincide with the line D I, and there form the true 
point of impreſſed force, it would follow, that the cattle would be 
at too great a diſtance from their work, which is always a loſs, 
on account of the progreſs of power, which is like other things 


— generated 
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generated in time. Therefore this is rectified by means of a copſe- 
head, producing parallel K M, which will be found to coincide 
with D I, at the proper diſtance of about nine or ten feet from the 
end of the beam, leaving a proper ſpace, and no more for the cattle 


to work i in. * 


It is to be obſerved, that by the conſtruction, the beam and: 
handles are made to ſlip more or leſs into land by means of the 


two iron pins, which connect the hoe with them, as per plan, 


Likewiſe that leſs or more depth may be given to the angle of 


the hoe, by the ſame pins,. as appears by the elevation. 


From the foregoing obſervations, founded on practice, it follows, 
that a line and plummet, and a ſemicircle, graduated to 180 
degrees, are as neceſſary guides to the ploughwright, as the load» 

ſtone and needle are to the mariner. 


CABBAGE TURNEP. 


TA plant, which was firſt cultivated in England by Mr. 
Reynolds, of Addiſham in Kent, and with a laudable public 
ſpirit communicated by this gentleman to the public, is a moſt va- 


luable acquiſition in agriculture for many reaſons; which have been 


deduced at large by him. 


It certainly is a fattening wholeſome food, particularly for oxen, 
cows, and ſheep, and ſtands in vulnerable againſt the ſevereſt in- 
fluences of the weather in all ſeaſons. It will grow in any foil well 


tilled, from a ſand to a clay, when planted about midſummer, If 


the plants are of a proper ah as per plate VII. it will.outhve the 
greateſt 
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15 EXHAUSTING CROPS. 
greateſt drought until rains come, and then vegetate with a redoubled 
force after every hoeing. No weather hurts it through winter, and 
it remains when all fodder is uſed, to ſupply March, April, and 
May with provender. Half an acre of freſh earth, ſowed in fine 
tilth about the latter end of March, will produce about. one hundred 
thouſand plants; at ſeven thouſand to an acre, is about fourteen 
acres. When the plants are riſing out of the ſeed, they ſhould be 
dreſſed with freſh lime, or aſhes, or ſoot, to drive off the fly, and 
hand-hoed at leaſt twice or thrice ; if obtained to the ſize as expreſſed 
by the plate, nothing can hurt their growth when planted out 
about midſummer. The plants alluded to in the plate, and planted 
according to the Chapter on improvement of Land, grew to the ſize 
of ſix to ten pounds, the root alone, excluſive of the greens. 


EXHAUSTING CROPS. 


XHAUSTING crops are ſuch, as remaining longeſt on the land 
without a poſſibility of giving it tillage, thereby leave room to 

the earth to ſubſide into that COPE ſubſtance which impedes ve- 
getation. 


On this account, wheat followed by ſpring corn are deemed ſuch, 
leſs or more, according to the ſpecies of ſpring crop; peas or beans 
being tilled, redeem in part the deterioration by the wheat ; there- 
fore after wheat, oats are ranked as the moſt exhauſting crop. 
Clover is ſaid not to be an exhauſting crop ; its numerous roots and 
fibres divide the ſoil ; its thick foliage defends the earth from the 
battering of ſudden heavy rains; the heats of ſummer, joined with 

moiſture, produce a fermentation genial to the earth. Hence all 
obſervers agree, that clover mowed*to three tons per acre, exhauſts 
leſs than fed clover. What is meant therefore by the exhauſtion of 
a ſoil ? 


VIRGIN EARTH. I 


a ſoil ? Certainly its deprivation of earth, or of the mechanical divi- 
ſion of it, ſo as to impede the flow and unheeded motion which con- 
ſtitutes vegetation. 


VIRGIN EAR T H. 


Fin buried at a depth below the immediate influence of the 


air, is obſerved by a ſudden expoſure to diſſolve into a friable 
ſoil, and thereby becomes ſoon diſpoſed to be the genial bed of 
nature. This accident happens to clays, and to marles, a ſpecies 
thereof, more immediately. Hence both are found uſeful improve- 
ments, particularly to ſand, which is deficient in the point, that it 
is not earth. 


Gardeners ſift this mixture of ſand and clay on cucumber- beds, 
and call it virgin earth. 


Minerals are generated in ſoils, and ſcem to hinder the vegetation 
of plants. Perhaps, in this inſtance, rotten dung may be found to 
be of the firſt necelliy. : 


OO LL O17% 0 


ATER will reproduce wheat, water and ſand a fortzore ; becauſe 
both ſand and water are not found deſtitute of earth. 


W 


Sand, and 1 and water, mixed in various proportions, produce 
wheat, until you arrive to the pureſt of all earth, ſaponaceous clay; 
which ſeems barren on account of its viſcuoſity and adheſion, by the 


ſtrong attraction of myriads of particles, without the interruption of 
D diſſimilar 
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difimitar particles, ſuch as may be ſand, vegetable ſubſtances in a 


ſtate of rottenneſs, mineral ores, teſtaceous powders, gravels, &c. 
according to the variety of theſe caſes, ſeems well founded the aſ- 


fiſtance of mixtures of dung, of calcareous earths, of ſand, clay, lime, 
ad infinitum. | 


By mixtures of al forts, flow and unkeeded motion. is generated, 


and motion is the life of the creation. 


On the ann and on the IMPROVEMENT of LAND. 


"UPPOSE a piece of lay-land foul with quitch-weed, from a 
barley-ſand to a clay, to. be retrieved, and brought into. tilth 


and heart. 


Firſt, if it is in lands thus, 


1ſt, Let theſe two be ploughed together, beginning in the furrow- 
A, as deep as may be, any time in winter or autumn, before January. 


_ When thoroughly dried. by the eaſterly March winds, let it 
be harrowed well. 


3dly, Let it then be croſs —__ 


4thly, And wall hacrowed. 


zthly, Let it be ridged, as intended to lay, by the double mold- 
board plough, ſticking the point of the ſhare in at. we two. feet 
diſtance, by means of a gage. | 


6thly, Let it be rolled and 


harrowed lengthways of the 1 to nike it as fine as il. | 
3 | Ithly, And 
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ply, And firuck Gbr 9 with che * mold - board plough. 


gchly, Let the furrows a, a, be a bevias an intermediate 
furrow undunged. This may be done with ſeven, to ſeven or eight 


tons of dung re acre. 
othly, Split all the furrows with the double mold-board plough. 


rothly, Roll and plant the cabbage-turnep on the lands a, a, any 
time before the end of June, to have the benefit of the midſummer 
rains on the plants. 


Prom henceforth horſe-hoe and ſtrike up the furrows, as often 
as time and ur ene will ſerve. 


This crop will come in for ſpring food in April and Ma ay fol- 
lowing, when it is more wanted than at any other time in the 
year; and the crop may run from ten to thirty tons per an acre; 
exceeded in quality by no other root except the carrot: 


Theſe operations ſeem to amount; at firſt ſight; to a Herculean 
labour, becauſe of their number, but the attentive will not thus 
ſuffer themſelves to be deceived. Tis to be obſerved, there are but 
two clean ploughings i in the whole, which require all the attention 
of the ploughman, and force of his cattle, operation 1ſt and 3d. 
Next is the firſt ridging, which requires both ſtrength of cattle, and 
care in the ploughman, to make his bout ridges as equal as poſ- 
fible ; but this is all mechanical, and the uſe of the beſt plough will 


always be imperfect in the hands of a new holder. But pq is 4 
| D 2 fine 
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fine thing, it can remove rocks, and bend the knotted oak, more 
effectually than the lyre of ** 5. 


Next operation in difficulty is the ſplitting, but in this much of it 
is removed by the cattle going double, each beaſt walking in his own 


furrow, while the plough ſplits the intermediate ON OE 
tion 9. 


The remaining operations are but a moſt agreeable amuſement, the 


hoes requiring but a ſmall power, may be multiplied, and likewiſe 
the harrows, as the tilth encreaſes. What becomes of the quitch 


graſs ? Its roots, expoſed to the keen froſt, are blighted in part; 
they revive in ſpring, but are then again diſturbed by the croſs 
ploughing ; the harrowing gives them ſoil, and they grow again; 
diſturbed by the ridging, they grow again in another ſenſe ; by the 
harrowing and ridging again diſturbed; in fine, this plant is ſo- 
vigorous, that it will grow itſelf to exhauſtion by the time the 
turneps are planted, who themſelves are moſt vigorous growers, 
Theſe are not dreams but. practice. 


The turneps * fed off by June, the lands will then be about 
four feet and a half, or fourteen to the acre; it may be ploughed 
into the ſame lands, and planted again with the fame turnep on. one 
ploughing, or ſowed with the ſowing-plough with. common turnep- 
ſeed; or ſowed with tares to come in late; or ploughed twice, and 
ſowed with wheat. If it is wheat and bean land, it may be ploughed 


once in the ſummer, and kept occaſionally hoed and ridged until the 


ſucceeding ſpring, to receive a clean ploughing into the ſame lands, 
and be ſowed with beans by means of the ſowing-plough, a double 


row on each land of four feet one-half, to be ſucceeded by wheat 


IMPROVEMENT of LAND. F 


and beans through all ſucceſſion of time, dunging for the beans in 
winter time, if it ſhould require it. If peas and barley land, 
peas and barley dunging for the peas, hoeing and ridging every crop. 
Why not? Are there not vineyards, olive-yards, hop-yards, apple 
and pear orchards ? why not wheat and bean fields, barley fields, &c. 


What is it that makes freſh earth fruitful ? is it not the accumu- 
lation of the influences of the elements which remain on the ſuper- 
ficies, without a poſſibility of penetrating deeper? Freſh ſand is not 
fo. Has Nature ſickened? Is the in danger of death, unleſs relieved 
by our noſtrums ? Has the ſun abated an atom in his regular period? 
Have the former and latter rains miſcarried ? Has the eaſterly wind 
failed of returning at his appointed ſeaſon, to dry the earth ? 
Are there not ox lands? Can the art of man prepare an ox-fatting 


graſs-land, by means of his compounded dunghills ? Que ſcai je? 
Et qui pourroit tout dire ſans un mortel ennuy * : 


On LABOURING CATFLE. 


HE horſe is the moſt powerful, active, and ſpirited in his 
- ſervices to man, on the one hand; but on the other, the moſt 


expenſive in his keep, and ſubject to diſcaſe, of any of the Omer 
animals, 


The ox is powerful, patient, and hardy, flow but diligent, able 
to put up with the coarſeſt fare, and capable of repaying for the 
richeſt nes, and of a ſtrong confiituting of body. 


3 medium price of ty team 1 in " England, cannot be eſtimated 
at leſs than fifteen to eighteen pounds for each horſe. 


The 
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The price of good working oxen, at riſing four or five years, 
may be eſtimated at 10/. a 16/. per pair; they can give us their 
labour three or four years, and increafe in value during that time. 
When fatted, they produce in the community a real fund of gol. to 
40/. out of the ſame materials which would have been neceſſary 
to maintain one horſe, who in ten years time becomes worn out and 
of no value. 


Horſes devour much hay and corn 4 oxen eat, and afterwards 
maſticate by chewing the quid, and the reſult ſeems to be in pro- 
portion. 


Let it be granted, for the ſake of argument, that the labour of two 
oxen ſhall only equal that of one horſe, which is not true in prac- 


tice, (oxen, well- conducted, being able to cope with the generality 


of farming horſes in the uſes of tillage) how would the account turn 
nt 7 - . 


Account of horſes, fix in a team. | 
Six five-years-old horſes coſt 167, - 96 © & 


Four years keep in hay, ſtraw, and 
oats, ſhoeing and harneſs, at 20// = 480 o o 


L. 576 o © 
Deduct. | | - 
Labour, at 10s. per day, for ſix horſes 
, 600 0 0 
Value of horſes at nine years old 60 o © 
r 
Profit in four years — 84 © 6 
L£.660 7 


Account 
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Account of Oxen. | 0 


Twelve oxen at five years old, coſt 96 o o 
Four years keep, and fatting one year, 
at 211. per pair for four years - 504 © © 


L. 600 0 8 
Deduct. 
Four years labour, allowing a pair of xen 
for one ere boo  @& © 
Value of 12 fat oxen, which coſt 8/. apiece 
at five years old, 20/. apiece — 240 © © 
. 840 o © 


* 


Profit in five years by oxen — 240 © 0 


— — 


C. 840 "x" 


The uſe of numbers does ſometimes deceive; but in the caſe be- 
fore us, the cleareſt facts may be adduced, to ſupport the ſyſtem of 
labouring oxen in preference to that of horſes. 


Tt will be found, that in the firſt four years of a clay farm, the i: 
allowance for the loſs on horſes is not exaggerated ; their keep will =: 
vary with the different fituations, but this will be found to corre- | 

ſpond with the price of their labour. Tis true, that in Hamp- 
ſhire, Wiltſhire, and other counties, farmers buy three years old 
horſes, which they work three or four years, and then ſell them to 
advantage for coach cattle. But in this caſe, much attention is 
required to their keep, and not to over-work them or {train them ; 
circumſtances which can by no means be practiſed in the breaking 
up and cleaning ſtrong lands, which make up a great part of the beſt 
wheat-lands of England, when properly ſubdued and brought into 

tilth: 
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tilth : and after all this can be conſidered as no general ſyſtem, but 
merely as a partial one, confined to ſome diſtricts. 


There are tracks of country in Vorkſhite, and other counties, 
where horſes may be bred to advantage, and to various uſes; but 
ſuch particular caſes can by no means affect to diſprove the real 
advantages which would be conſequent on the general uſe of oxen, 
to all the * of tillage. 


In the account of oxen, their original coſt 1s ſtated at a much 
higher price than that at which they may readily be purchaſed i in 
many counties, and their keep and labour will be found to have been 
rated in a very near proportion. T he largeſt oxen have the run of 
the beſt fatting lands in Ayleſbury Vale, from old Lady-day to old 
Michaelmas, for fixty ſhillings a piece; dg to this ten weeks at 
hay, in which time they may eat one ton a piece, and ſuch ox will 
be completely fat, after having given us his labour, on grals, hay, 
and ſtraw, without one grain of corn. 


It may not be improper to aig 150 acres of ſtrong wheat 
land, tilled by fix horſes, their annual expence conſidered, 
Hay through the year, one day with another, 1 5 pounds 
per day for each horſe, ſay 3 tons, = 18 tons, 


6 horſes, at 3/. — — C 
Chaff, or 6 tons ſtra x — " ">. = $@ © 
52 quarters of oats | 8 — 40 0. © 
Farrier — . Sud 0 


Loſs in value, accidents, 10 per cent. on prime coſt, 
ſuppoſed 1o0o].— —— 1d 00 
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In theſe counties, the annual expence ef a team of fix horſes 
cannot be eſtimated at leſs than 120/. They are generally worn 
out in ten years: add to this a true conſideration, which 1s, that 
ſuch a farm cannot be properly tilled by this number.—Granted, 
good farmers do practice a ſyſtem of bringing clover or tares, &c. 
into racks in their yards, or ſtump out their horſes with foot-chains; 


but there is no part of this economy which 1s not equally appli- 


cable to oxen, with the advantage or 4 total ſaving of corn in this 
caſe. 


The fame 1 50 acres of wheat-land, tilled by twelve oxen, under 
the Roman yoke, their N conſidered. 


During the ſummer- work, oxen require but very little hay, 
added to the run of a p paſture; be it ever ſo rough or breaky, they 
will find there their ſubſiſtence. Many farms have appendant 
commons; their deficiency may be made up by clover, lucerne, 
ſainfoin, or green tares, brought into the yards or paſtures. 


From Hollantide to Candlemaſs, little can or ought to be done 
in the tillage of ſtrong land. If manures can be had from adja- 
cent ſituations, ſo as to pay for more liberal keep, they may 
be thus employed to good purpoſe; if not, any rouetty rough 
ground, or appendant common, will keep them in the day-time, 


provided they be tied up at night in a proper *, and allowed 
four truſs of fodder-ſtraw. 


Four truſs 100 days, is 400 truſs,” or 12 loads, at 15s. 9g 


oO oO 

During ſpring-work, from 1oth of February to 1oth | 
of May, fifteen tons of hay will keep them, at 3/. 45 o o©o 
54. 0 O 
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From May 10 to November 1, they may return to clover, tares, 
and paſture-grounds all ſyſtems of economy leſs or more perfect, 
in proportion to the diligence and underſtanding of the huſband- 

man. | 


At ſeven or eight years of age, they may be worth nine to fifteen 
pounds apiece for fatting, according to their beauty and growth. 


At this period the farmer may have it in his power to fat them 
himſelf, and thus fell off his own produce from four to ten pounds, 
which 1s generally moſt profitable, on account of their dung left on 
the farm. Young ſteers ſhould be ſaved on the farm every year, 
to renew the teams, which may be done conſiſtently with economy. 
The aforeſaid are three epochas, at which the farmer can circulate 
his capital. Circulation is the blood of the community, it nou- 
riſhes as it flows. 


Oxen trained to the Roman yoke, can perform any work re- 
_ quired, or poſſible to be done by horſes, to the ends of tillage or 
conveyance of goods. Very ſtony land, or gravelly roads, when 
much broken, are the only poſſible objections to a general uſe of 
oxen; the gravel and ſtones working in betwixt their claws, do 
ſometimes lame them: but theſe injuries may in a great meaſure 
be avoided by broad and ſtrong cues. 


In yoking oxen with the bow, the reſiſtance is at B, and they 
are obliged to bend their noſes quite to the ground to form this 
point; if they did not, the ring of the bow, which goes round the 
neck, would bear againſt the ſhoulder, and chafe them: beſides, 


this part of the bow is made ſlight, as eyidently not intended for 
any effort of power. 


The 
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The natural eaſe with which oxen exert all their powers under 
the Roman yoke, is obvious to every attentive obſerver : this may 
be further illuſtrated. *Tis preſumed that the main ſtrength of this 
animal, will be found to conſiſt in the muſcles and ſinews of his 
reins and back, and their continuation. Their ſeries is extended 
from A to B, their continuation quite to C. In the caſe of drawing 
with the bow, the oppoſition to the load is at B, where a calloſity 
is formed thereby ; in the caſe of the Roman yoke it is at C. It 
appears, that in the firſt caſe their power may be called A B; in the 
ſecond, A B C.— Practice confirms this theory. 


The calloſity on the neck cannot be formed without pain and in- 
convenience to the animal, and perhaps an impairing of the muſ- 
cular ſeries. Collars and harneſs. have been adopted by ſome, but 
it ſeems that their uſe is attended with more difficulty and leſs ad- 
vantage than that of the bow, to ſay nothing of their expence. 
Collars made of ſoft materials, are obſerved to heat and chafe oxen. 
Some ingenious gentlemen have adapted hard poliſhable wood to 
the ſhape of the ſhoulder; but in this caſe, each collar muſt be 
adapted to each ox, and after all, ſome will chafe. Many have 
taken their opinion from Columella, who declares himſelf oppoſed 
to the uſe of the Roman yoke. But on the other hand, Herera, in 
in his Labranza Eſpagnolla, condemns Columella's opinion as 
cloſet theory, and appeals to practice. 


The commerce of the city of Bourdeaux is moſt extenſive ; nine- 
tenths of the labour 1s there performed by oxen under this yoke. 
Their common rates are three hogſheads of claret wine, brought 
from twelve to fifteen miles in the country to town, by one pair of 
oxen; four hogſheads in town to and fro; two puncheons of 
coniac brandy, two caſks of St, Domingo ſugar, weighing 2400 
pounds, by one pair. 
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28 On LABOURING CATTLE. 


There lies an objection againſt the uneaſy and ſeeming painful 
ſituation of the ox's head under the Roman yoke ; but this is ideal, 
to a demonſtration. See the annexed delineation of a cart, in its 
poſition of going up hill. When ſuſpended by ſhafts on the horſe's 
back, the angle B A C is made, which truly repreſents an addition 
in this caſe of vis inertiæ, whereby the equilibrium made at loading 
is deſtroyed, and the vis impreſſa requires to be augmented in a 
ratio to the angle BA C. The oxen in this caſe naturally, with 


mutual conſent, lower their heads, and preſerve the equilibrium, as 


at D E, and vice verſa in going down hill, having in this point the 
advantage of all other draft cattle. Tis true, oxen uſe their horns 
to bruiſe and drive off inſets which attack their ſhoulders, while 
they defend the poſterior parts of their bodies with their tails ; but 


againſt this inconvenience a netting is a remedy obvious to the 
humane. 


The foregoing obſervations have been, in a great meaſure, made 
by Marſhal Saxe, chap. vii. of artillery and carriage. 


The carriages of an army ſhould be totally of wood, without any 


ſort of iron-work about them, ſuch as thoſe of the Muſcovites, 


and alſo thoſe we ſee come out of Franche Comte to Paris. They 
travel from one extremity of the kingdom to the other, without 


damaging the roads. One man is ſufficient to drive four with eaſe, 


each being drawn by two oxen only; ten of our carriages do 
more detriment to a road than a thouſand of theſe. All the car- 
riages of an army ought to be drawn by oxen ; on account, in the 
firſt place, of their equality of pace; in the ſecond, becauſe they 
are attended with no loſs ; in the third, every fituation will pro- 
duce ſufficient forage to ſupport them ; in the. fourth, when they 


are maimed, others may be had from the magazines; add to 


which, a ſmall quantity of gear is required, and that when the 


army 
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army halts, they immediately find their natural nouriſhment. A 
ſingle man and eight oxen will be able to draw more than four men 
with a dozen or fifteen horſes ; neither will they conſume the forage 
which they ſhould bring to camp, as the horſes do, becauſe they 
are left to paſture while the ſervants are gathering and loading it. 
The foregoing argument is founded on nature and reaſon ; it is 
propesly applicable to an army, but how much more to a nation? 


The ſandy deſart betwixt Bourdeaux and Bayonne produces rofin, 
millet, and oxen, which when fat weigh four hundred pounds. 
The men reſemble the other productions, they are ſmall, but 
hardy. They uſe the ſmall four-wheeled carriage, as above de- 
ſcribed, drawn by two oxen ; their load, from the parts about Dax, 
twenty leagues diſtant from Bourdeaux, conſiſts of fifty cakes of 
roſin, weighing from eighteen hundred to two thouſand pounds. 
The oxen browze what they can along the deſart. The carriage 
is over and above provided with ſome millet-ſtraw, which the ox- 
hinds form into ſmall bundles, putting into the middle of each 
two or three handfuls of bran, and thus are their oxen fed. 


Nature is framed in ceconomy, and exhibits the true ſyſtem 
whereon to found the labour of man. As the uſe of oxen for 
tillage would diminiſh the conſumption of oats, in a proportion to 
the cattle employed therein, it belongs to our ſubje& to conſider 
the importation of oats for ſeven years paſt, as follows ; viz. 


From 
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From Chriſtmas 1769 to Chriſtmas 1776. 


Into the port of London. Into out ports, 


Chriſtmas 1769 to Chriſtmas 1770. 95,843 — I 3,340 
1770 — — 1771. 176,708 $1,359 - 
1771 — 1772. 0, 6,810 
1772 ——— 1773. 183,816 — 49,158 
%% ears 4% 
1774 — _ 7 201,710 —— 79,154 
L775 ——— 0, 381,601 
London 1,371, 930 213,800 


Out ports 213, 800 


— 


Quarters 1,585,730 


_— 


At 16s, per Quarter . 1,268,584 


From this account it appears, that England does not grow oats 
in a quantity ſufficient for its conſumption, being the importation 
has been continued for a ſeries of ſeven years. It further appears, 
that our neceſſity in this article annually encreaſes in a rapid 
manner, in a quadruple proportion in ſeven years. This is a- 
larming. | 


'Theſe cinen ene cannot be attributed to a failure of crops, 
becauſe the laſt may be reckoned a good one for this grain, which 
notwithſtanding maintains itſelf at a high price. 


The training and conducting of oxen, require the continual exerciſe 
of the virtues of patience and humanity ; they are ſober, and ſo 
ſhould their hinds be.—— Granted, the pampered horſe and driver 
can occaſionally make prodigious efforts; but ſuch violent exertions 

6 ale 
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are neither founded on the laws of nature or wiſdom, any more 
than true courage or ſtrength can be the effects of the intemperate 
uſe of ſtrongly-fermented liquors. 


A general ſyſtem eſtabliſhed on principles, whereby every fingle 
beaſt of . labour ſhall convey one thouſand pounds weight, with 
the leaſt poſſible wear and tear of carriages and roads, may be con- 
ſidered as the ultimate of general practicability in this matter. 
Such an economy we may look to from oxen,— Voltaire has criticiſed 
the article Ferme, of the Encyclopédie, in theſe words: 


In the article Ferme, which is one of the beſt of that exten- 

5 ſive work, a diſtinction is made between the great and ſmall 
«© culture. The great culture is ſaid to be performed by horſes, 
* and the ſmall one by oxen ; and that ſmall one, which obtains 
ce over the greateſt part of the lands of France, is looked on as "Y 
« very unfruitful labour, and as the unprofitable efforts of indigence. 
This idea ſeems to me in general to have no foundation in truth. 
6 The culture by horſes is little better than that by oxen. There 
care compenſations between theſe two methods which render them 
perfectly equal. It ſeems to me that the ancients never employed 
*« horſes to plough the earth. At leaſt we read of nothing but 
ce oxen in Heſiod, Xenophon, Virgil, and Columella, Culture 
* by oxen is bad and poor, only becauſe land- proprietors, of in- 
« digent circumſtances, ſtock their lands with bad oxen, in poor 
& condition, putting them in the hands of dividers, without the 
means of being good huſbandmen. Such dividers riſking no- 
« thing, becauſe hs have no property in the ſtock, cannot do 
« juſtice to the earth by manuring and tilling it well. They do 
„ not enrich themſelves, and they beggar their maſters ; and un- 
« happily this is the caſe of many fathers of families. The 
« ſervices of oxen are as profitable as thoſe of horſes; as their 
56 Pace 
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* pace in the plough is ſlower, they can maintain it for a longer 
time without being outdone, They coſt leſs in their keep. 
They are not to be ſhod, Their gear is leſs expenſive. They 
are at all times ſaleable, or may be fatted for the butcher : hence 
in their life and in their death they bring advantage, which can- 
not be ſaid of horſes. In fine, horſes cannot be employed but 
where oats are very plenty and cheap; and theſe are the reaſons 


why there is four or five times leſs culture by horſes than by 
* oxen. 


cc 
cc 
ce 
cc 
cc 


cc 


In order that this reaſoning be more generally underſtood, it may 
be proper to obſerve, that the mode which is prevalent in France, 
between land-proprietor and tenant, is for the proprietor to ſtock 

the farm, and the tenant to work, and divide the groſs produce 
equally with the proprietor, in lieu of rent. 


The province of Guienne in France, is certainly one of the moſt 
fruitful in grain as well as wine; the whole of their labour is 
performed by oxen. Culture of the vine, of wheat, carriage of 
goods and materials, are all performed by oxen. The exception of 
the trifles performed by horſes is too infignificant to be mentioned. 
What is to become of the diſtinction of great and ſmall culture in 

this province? On, the other hand, where are the compenſations 
to render tillage by oxen and horſes perfectly equal? Four or ſix 
oxen can plough a ſtatute acre per day, according to its ſtrength of 
ſoil, to the depth of ſeven or eight inches, and perhaps deeper 
when required ; what can fix horſes do more ? Six oxen in theſe 
times may be bought for ſixty pounds, fix horſes would coſt double 
the ſum; and then comes corn, and ſhoeing, and harneſs, and 
chains; alſo the ſtrangles, and diſorders without end. 


From the earlieſt antiquity the ox has been the ſymbol of wt 
culture, the horſe that of war. 


CULTIVA- 


Bo aol 


CULTIVATION of WASTE LANDS, but more particu- 
larly the MO ORS. 


HEN we conſider the quantity of uncultivated acres in Eng- 

land, or when we view extenſive tracts of moory land, in 
_ a ſtate almoſt uſeleſs to the community, a queſtion naturally ariſes 
concerning the means, conſiſtent with a liberal ceconomy, of 
peopling with flocks of cattle thoſe deſert waſtes ; for where the 
cattle are, corn and men will ſoon follow. 


Moors, on their ſuperficies, exhibit an incruſtation of vegetables 
corrupted. Perfect rottenneſs, or a degree of the putre ſolum, is 
the effect of fermentation. Of vegetables there is a proceſs, through 
the vinous and agetous, to the putrid ſtate. Vegetables, when 
arrived to the agetous period, are obſerved to continue in it for a 
length of time. The revolving ſeaſons adding ſtill vegetables in 
their firſt ſtate of corruption, the whole procefs is thereby retarded, 
and moors ſeem to acquire a permanent acid quality, unfavourable 
to vegetation, Heat, moiſture, and vegetable ſubſtances, produce 
fermentation, and this a ſolution of parts or rottenneſs, unleſs re- 
tarded by the preſerving acid. It ſeems probable, that lime ab- 
ſorbs acids, and thereby precipitates the proceſs, to the final diſ- 
ſolution of vegetable ſubſtances. Animal ſubſtances contain ſmaller 
quantities of acids, and are on this account ſooner diſſolved, _ 


Illa leges demum reſpondet avari 
Agricolz, bis quæ ſolem, bis frigora ſenſit: 
IIlius immenſe ruperunt horrea meſſes. 
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This obſervation is well founded on the evidence and practice of 
ages, and points out that'the influence of the rays of the ſun, of 
air, and rain, has powers to rot and mellow land, as well as dung- 


hills. 


* 


Dung, while left in the yard to ſteep in rain- water, if unaſ- 
ſiſted by the powerful efficacy of the daily excrement and urine of 
cattle, is known to make but a ſlow progreſs. towards that putrid 
ſtate deſired; but huſbandmen know how much the proceſs is 


accelerated by a mixture of lime, or its ſubſtitute, putting it into 
heaps, and frequent turnings. 


What is premiſed being duly confidered, it is from thence 
deducible, that moor- land firſt pared and burnt, may, by repeated 


expoſitions to the alternacies of the weather, be fo far rotted and 


mellowed, as to become kind and genial in its nature, and produce 
a crop of turneps to be fed off by ſheep, a ſubſequent crop. of 


tares likewiſe fed off, and thus may be redeemed for ever from that 
inert ſtate in Which it is placed by x nature. 


This is not mere theory; a alter crop has been raiſed from a 
four dead clay, by this means, followed by an excellent crop of 
tares fed, and as good a crop of wheat. In this inſtance the aſhes, 


by burn-baking, were wanting to conſtitute the compleat moor 
ens 


The aſh, by its calx generated in the burning, has evidently, ſo 


far as it goes, powers ſimilar to thoſe of lime, and therefore makes 


a plauſible part of the E 


In 3 of the foregoing ceaaning it 18 propoſed, after the- 
burn-baking of moor-land, and {preading the aſh, to ſubſtitute: 


19 various 
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various expoſitions to the ſun and air, by repeated but eaſy ope- 
rations, inſtead of lime, to obtain our end of ſweetening and 
mellowing this ſoil ;- becauſe liming is moſt expenſive, and in many 
caſes impoſſible, on account of the diſtance of carriage, want of 
fuel, &c. The next queſtion that occurs is, What may be the beſt 
ſyſtem of economy to attain to the end propoſed ? It is obſervable, 
that the borders 6f theſe waſte tracts are generally doubly bleſſed 
by the hand of bounteous nature. Hay is commonly a cheap 
commodity in the adjoining incloſures. Let us avail ourſelves of 
this advantage, and endeavour to ſubſtitute all labour of man, and 
growth of cattle, to a more diſtant labour, and the growth of a 
cattle leſs valuable than the ox. 


A team of fix oxen may be kept for about thirty tons 
of hay one year, at full allowance, at 51. 75 © 0 
A ploughman and boy, at 13s. per week = 33 © © 


** 


L. 168 6: & 


I heir gear and ploughs are a part of ſtock which remains over. 

This allowance is made before any better ſyſtem of œconomy can 
take place, when all is as yet waſte, ſimply incloſed, and burn- 
baked, the aſhes being ſpread. After a deduction for holidays and 
winter, their labour may be accounted at two hundred days, or ten 
| ſhillings per day for the team. 


No ſcience is more uſeful than that of numbers, yet the immo- 
derate uſe of them is fraught with deception : in matters of this 
kind, were it poſſible to advance one ſtep without their aſſiſtance, 
we ſhould diſmiſs them, On this ſhore we muſt endeavour not to 
quit ſoundings. 
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The incloſure of moor- land, with ſuch materials as the ſitua- 
tion preſents, eſpecially the ſtone wall, is the firſt object to be 
conſidered, and will make the firſt article in the account. This 
has been reduced into practice, and is of ſuch a nature as to admit 
of the beſt inveſtigation from perſons on the ſpot, who muſt be the 
beſt judges of the circumſtances attending the various ſituations. 


The burn-baking is in moſt reſpects fimilar, being reduced to a 
general ſtandard, adequate to the population and means of the divers 


counties where it is in practice. It will form the ſecond article in 
the account. 


The moors are generally friable looſe ſoils. Immediately after 
ſpreading the aſh, it is propoſed to ridge them in with the double 


mold- board plough, three off or near oxen walking {till in the laſt 


furrow. VXN 


The point of the ſhare ſhould be Ruck i in as near as poſſible two 
feet from the center of the former furrow; the number of fur- 
rows being thus compared with clean ploughing only, is as one to 
three. Between two and three acres may be thus ridged per day; 
lay only two, enn will be 5. per acre. 


* 


This work may go on n let the weather be what. it may, the vio- 
lent rains and froſts of winter excepted. 


The boards of the plough muſt be adapted to the genius of the 
foil, by being wide over the fin in the friable fort, to earth up 
high, and narrower in the ſtronger, to make its way eaſier through, 
the tenacity of it. | 

After the alternacies of weather for a month or two have acted, 
en the foil, whenever to the eye of the attentive huſbandman it 


ſhall 
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ſhall appear that he can make more mold, let him go in the furrow 
with the hoe drawn by two oxen, and follow ridging higher, with 
four oxen to the double plough. This operation may be done at 
the rate of five acres per day; a charge will thereby be incurred of 


two ſhillings for team, and two ſhillings extraordinary man and 
boy, is four ſhillings per acre. 


This operation, at a well-judged diſtance of time, may be re- 
peated at a further expence of four ſhillings per acre. 


After this ſhould follow a ſplitting of the firſt ridges 


Ne , The oxen with the double yoke walking in the 


furrows, ſhould plough the intermediate ridge, attended with an 


expence of ten ſhillings per acre; followed by two hoeings and 
ridgings, eight thillings per acre, 


 RECAPITULATION OF THESE OPERATIONS, 
Making the Year of Fallow. 


_ Firſt ridging — 0 10 © 
Firſt hoeing and ridging 0 4 o 
Second ditto — „ 
Splitting — 0 10 0 
Firſt hoeing — 9D 4 0 
Second ditto _ 026 

£,47 46 


This is a year of fallow, at 36 thillings per acre, which may 
be N by Wa Wa! following the burn-baking. The 


are then to be rolled, oxen walking 
in the — — —_ a double row of turneps ſowed by the ſowing- 


plough on every other ridge, leaving one intermediate to be hoed 
and earthed up to the double row, by ſplitting with the double 


_ mold. 
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mold-board plough. Ye attentive men of practice, ſhall we have 
turneps? "Tis poſſible, tis probable. If fo, we have run the race. 
Where turneps have been fed, tares will grow; where tares, corn 


will follow; oats and graſs-ſeeds may be ſown ; oats ſeem to be 
the Cerealia moſt natural to the moors. 


To the foregoing ſyſtem an objection will ariſe, That by the two 
ridgings a clean tilth has not been obtained. Granted ; notwith- 
ſtanding moſt of the effects of two ploughings are obtained in one 
reſpect, and in another many advantages are gained, which would 
not ariſe from two tilths. At every operation, a freſh compound 
of the growth of vegetables, or of earth which was expoſed to the 
influence of the ſun and air, is obtained, and thereby a fermenta- 
tion of the whole maſs ariſes of the earth, which is turned, and 
of the remaining ſubſtratum. Thus the deſired effect of rotting or 
ripening the ſoil is forwarded. 

In the caſe of a clean tilth before winter, experience teaches, 
that the rains of autumn ſoon batter down and flatten the ſoil, in 
ſach a manner as to render it impervious to that variety of in- 


fluence to which it is expoſed by the ridging. Gardeners juſtify 
this theory 15 their conſtant practice. 


No invention by colling and harrowing, or any other, can ap- 
proach to the pulveration or tilth, to be made by the hoeing and 
earthing with the ridging double mold-board plough, 


No notice has been taken of anne they are to be beſt un- 
derſtood on the ſpot, where the moſt obvious materials will always 
be the cheapeſt. However the coupe of an ox-houſe, per plate, 
being in a peculiar manner adapted for ſuch a fituation, and on 


a ha of a liberal economy, an exact defign 1 is here given of 
it. 


Its 
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Its cheapneſs conſiſts in the quality of the timber, which is all 
of one dimenſion, being the ew-firs as imported. 


Its folidity is owing to its butments, made of the earth thrown 
out of the plan, when it was made level to the line of the horizon; 
and likewiſe to the perpendiculars under the middle bearing of the 
rafters ; and the whole of a lightneſs which, more than is commonly 
imagined, contributes to the duration of buildings. 


The oxen will not loſe in value, except what may accrue from 
accidents, Their gear is ſimple, durable, and of a trifling value. 


The firſt turnep crops may poſlibly not be the beſt ; but if they 
do but apple kindly, 'tis well. The young ſtock on a young farm 
can fare hard, and a reſerve for the months of March, April, and 
May, is a talent laid out at compound intereft, Cattle can fight 
through winter; but ſpring is the time when the experienced huſ- 
bandman will unhoard his hidden treaſure, to prepare his cattle 
againſt the attacks of the firſt growth of graſs. 


When cattle are under the hand of poverty, the very mucus of 
their bowels comes to their aſſiſtance, to light up the ſpunk of life, 
and become thus expoſed to the chilling blights of the firſt graſs ; 
and even in this there is the wiſdom of nature, for elſe they would. 
burſt by ſurfeits. hs T2 


No notice has been taken of the ſhares of the ploughs, but tis 
to be underſtood, that their form. muſt be anſwerable to the ſoil 
they are to act in.—Fins cannot work eaſily where the land is very. 
ſtoney; therefore round · pointed ſhares ſhould in this caſe be uſed, 
and other changes made agreeably to the circumſtances of the ſoil. 


STC 


Tb SLY 


| HE LE ASE of a FARM of 133 Acres of Land, con- 


ducted on principles analogous to theſe obſervations; 
which, if continued through the laſt year of the courſe, will ex- 


hibit an object worthy the attention of huſbandmen, more particu- 
larly of ſuch who farm on the clays and ſtrong lands; viz. 
Anno 


1774—5 It was ploughed with four horſes 2 5 acres wheat 


1775-6 Ditto four oxen and four horſes 45 wheat 
1776—7 Ditto twelve oxen — 45 wheat 
Summer corn, beans, &. -— 50 

1777—8, Laſt year, twelve oxen to plough and 
ſow — 100 acres. wheat 


From this epocha forward this farm may be ſowed annually to 
wheat, by carrying the dung and manure on the head-lands, and 
by ploughing it and mixing it thereby with the ſoil, and by car- 
rying the head-lands into the fields.—The whole ſummer may be 
dedicated to this preparation of the head-lands. 


The remaining 33 acres may ſoon be ſo improved as to keep 


twelve oxen, fatting of fix, and buying or breeding ſix every year, 
by means of lucerne, which ſucceeds very well on this ſoil. 


* * 
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